Forests and trees have social, ecological and economic importance to humankind. It is high time to manage worlds' forests sustainably to ensure supply of forest based goods and services and reduce the adverse impacts of climate change. This paper highlights the history and current status of forest management, challenges and opportunities, various approaches adopted in forest management and recent initiatives in sustainable and scientific forest management (SFM) in Nepal. About one-third of the total 6.61 million ha (45%) of Nepal's forest has been handed over to over 30,000 forest user groups. Various failed attempts in forest management in the past were mainly due to lack of institutional capacity, political back-up, conflict, etc. "Forestry for Prosperity" -a new vision announced at the 10th National Conservation Day in 2012, re-introduced the concept of sustainable and scientific forest management and launched this in ten districts with designated program and budget in the same year. Accordingly, forest blocks are identified, inventoried, management plans drawn and implemented. Over 69, 000 ha forests in 11 districts are under silviculture management to date. Thus managed forests show profuse regeneration, improved supply of forest products, increased revenue, improved forest health and enhanced capacity of forestry professionals. Yet, lack of political and professional commitment, inadequate human and financial resources, and weak institutional and professional competency are specific challenges to SFM in Nepal. Creating enabling environment, institutional reorganization, enhancing forest management capacity, improved forestry governance, reducing non-forestry workload of government forestry staff, and preparation and use of standard silvicultural operational guidelines have been suggested to upscale SFM in Nepal.
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Key words: Forest management, Nepal , prosperity, silviculture Silviculture for forest management in Nepal K. C. Poudel 1 F orests and trees have social, ecological and economic importance throughout the world since the beginning of human civilization. They provide various goods and services to mankind and contribute in food security, energy, health, culture, tourism, biodiversity conservation and climate regulation. Forest ecosystems have potential to reduce poverty, enhance economic growth and prosperity thereby contributing to sustainable development. To date forests are getting higher attention globally due to their capacity to minimize impacts of climate change as trees absorb CO 2 during photosynthesis and turn it into solid carbon and store in their trunk, bark, leaves and roots and contribute in reducing CO 2 emission. However, natural forests are disappearing at a faster rate than ever before due to human induced pressures such as deforestation, degradation, forest fire, urbanization, agriculture expansion and also due to climate change impacts. In such a situation, it is high time to manage world's forest sustainably, using science based silvicultural practices for sustained production and supply of forest products and ecosystem services. This paper describes history of forest management in Nepal, recent initiatives, objectives of sustainable and scientific forest management (SFM), various approaches, initial results, challenges and way forward to upscale SFM in Nepal.
Nepalese forests and their management status to date
Nearly 45% of land mass (6.61 million ha) in Nepal is covered with forest including other wooded land (DFRS, 2015) . Most of the accessible forests are handed over and managed under different categories (community forests, collaborative forests, leased forest) for multiple use, mostly under adaptive management by local communities, called forest users. Government of Nepal has handed over about one-third of the total forest area to over 30,000 forest user groups. However, only about 69,000 ha of forests in 11 districts are under active forest management to date.
As a result of massive community mobilization and their willing in participation in forest conservation and domestic use over the past three decades, forests in the middle mountains and high mountains have increased in terms of area and quality (DFRS, 2015) . But during the same period, forests in Chure foot hills, Siwaliks and in Tarai continued to degrade due to serious challenges such as forest land encroachment, forest fire, over grazing, over exploitation, etc. Despite of invaluable contribution to sustain food, water and energy systems, forestry sector has never been considered as high priority sector by the government in terms of resource allocation. It remained rather blamed for less paying in the government treasury and environmental over concerned and hurdle for various kinds of resettlement schemes and development of physical infrastructures by so called power producers, miners/extractors and other physical infrastructure developers.
Rural households are still heavily dependent on forest resources for energy (64%), timber and non-timber forest products for construction and livelihoods. Supply of major forest products is dominated by private and community production, mostly locally and informally. Market price of construction timber in cities is unregulated, often distorted and increasing at a level unaffordable by general public. Import of timber is increasing. In the past and even today in Tarai, most of the forestry officials are bound to engage in policing, patrolling, fighting against forest land encroachment, revenue collection and judiciary activities.
Many attempts were made in the past by various institutions for silvicultural management of Nepal's forests. The Finland aided Forest Management and Utilization Project (FMUD), which worked in Tarai, was one of them but failed due to various reasons such as lack of institutional capacity, political back-up and conflict of interests among stakeholders. Felling of green trees was banned in Nepal because of mismanagement, over-harvesting, theft and exploitation of forests. Oversight agencies often put a ceiling on harvesting the annual increment to regulate forest harvest and establish governance. In absence of scientific management of forests in the past, some forests, mostly in the inaccessible areas are over matured, quality of timber is sacrificed while others are over exploited leading to forest degradation. Large plantations of Pines in the hills of central development region are not even thinned on time. Hence, the composition, age distribution, health and productivity of forests have been compromised and deviated from normal forest concept.
As government forestry institutions are old and historically least oriented towards SFM, it lagged behind by over a quarter of a century even after the Master Plan for Forestry Sector (MPFS) was approved by the government in 1989 (MPFS, 1989) .. Therefore, it is high time that forestry professionals are made more responsible, reoriented and motivated towards SFM, forestry institutions are reorganized and the foresters' job description be revisited to suit present context for tackling growing problems and exploit the potentials.
Recent initiatives in scientific forest management
Realizing the urgent need for sustainable management of Nepal's forest and recognizing the huge potential for the prosperity through forestry, a new vision on forestry -"Forestry for Prosperity" was announced by the author in then capacity of Secretary of Ministry of Forests and Soil Conservation at the auspices of the 10th National Conservation Day on 23rd Sep. 2012. The vision contained four major pillars of prosperity -Sustainable and scientific forest management, Sustainable use of forest products and services, Commercialization and marketing of forest resources and creating enabling environment (Fig. 1) . The vision was shared among wider stakeholders nationally and internationally. Taking feedback from various experts and stakeholders, it was refined and approved by the Ministry in January 2012 (MoFSC, 2012) . Based on this vision a new forest policy was endorsed by the Government of Nepal (GoN) in 2015. As a new beginning in 2012, at least one forest each in 10 districts including Kapilvastu, Nawalparasi, Morang, Kailali were selected for scientific forest management with special budgetary support from then Multi-stakeholder Forestry Program. Since then, the Scientific Forest Management (SFM, often used as sustainable forest management interchangeably) has been internalized and mainstreamed under the regular annual program of the Forest Department. This vision has also been incorporated in the 14th periodic plan developed by the National Planning Commission.
Fig. 1: Four pillars of the vision -"Forestry for Prosperity" and their linkages
Currently, SFM program is implemented in degraded Sal and mixed hardwood forests of Tarai region. Other forest types include planted Eucalypts, Teak and Sissoo in Sagarnath area. SFM initiatives are implemented in collaboration with local community and collaborative forest users, very few blocks of government managed forests are included. This has reduced the cost of operations and raised awareness and confidence of stakeholders in application of silvicultural principles, mostly green felling and natural regeneration. Silvicultural systems applied include mainly irregular shelter wood system followed by simple coppice, coppice with standard and selection system. Although there are no evidence based prescribed rules and procedures on SFM in Nepalese context, the learning by doing approach, follows following steps:
Identification However, choice of silviculture system and yield regulation is not uniform due to disproportionate age-class distribution of degraded forest that created complexity in yield regulation. Some ambiguity in understanding silvicultural systems and inconsistencies in the use of silvicultural terms has also been noticed.
Observation to some of the SFM plots indicates that the forest inventory as carried out is intense and expensive, 100% enumeration of trees (both to be retained or felled ) using GPS in each compartment is neither affordable nor necessary. Such practice is to make the process more transparent and to avoid any potential blames by media and oversight agencies -a situation lacking trust and confidence in scientific forest management. Despite adequate technical knowhow and physical facilities, efforts on removal of over mature trees and regeneration has been appreciating. Regeneration of Sal has been successful both naturally and by direct sowing. • Few foresters championing on SFM
Objectives of SFM Nepal
Considering the condition of forests, need of local communities, available resources for forestry operation and professional competency, the SFM intervention in Nepal should, inter alia, meet following objectives, where applicable:
• Removal of over mature trees to meet the current demand of timber and firewood and encourage natural regeneration,
• Increase production and productivity considering domestic demand and commercialization potential of forests for prosperity,
•
Maintain/improve appropriate species composition and age distribution,
Maintain forest biodiversity to meet the demand of multiple goods and services of indigenous and local communities, • Objective of forest management (timber, pole production, other NTFPs, etc.)
• Topography of the forest (terrain, accessibility)
• Management objectives and size of forests
Challenges to application of silvicultural principles in forest management
Nepal is a country of numerous challenges and opportunities in terms of forest resource. Forests are interlinked with agriculture, tourism, industries, water resource, energy and environment in one hand and it is a single such natural resource that embraces over one-third of the total Nepalese households in its management and use on the other. Forestry is not therefore only an ecological business but also a strong socio-political agenda of its diverse stakeholders and balancing conflicting interest of diverse stakeholders is a major challenge. Likewise, in the new political system, benefit sharing among central, provincial and local government could be challenging due to disproportionate distribution of forests in different provinces. It may lead to conflict unless an agreeable mechanism for balancing demand and supply of forest product and services is devised and forestry sector governance is significantly improved on time.
However, new avenues for prosperity should not be undermined under smooth political transition scenario.
Among many challenges that forestry sector faces to date, some of the specific challenges for the successful implementation of silvicultural management, inter alia, include:
• Lack of political and professional commitment, Fourth, Establishment and strengthening a robust information system to make all forestry transactions, operations, inventory records and stock piles of forest products is essential to build trust and make forestry profession more transparent, reliable and predictable. All the information of public interest such as forest management plans, inventory records, growing stock, stock of timber, fire wood and other forest products and sales and purchase records at various districts offices and also in the community/ collaborative forests should be made clearly visible and transparent to assure good forest governance to general public.
Fifth, forestry being a long rotational business, identification, establishment and continuity of long-term scientific research to better understand the response of various silvicultural systems and management regimes, including that of the human and climate change induced factors have to be carefully planned and monitored in collaboration with academia and relevant national, regional and international forestry research organizations.
Sixth, in order to translate scientific principles of forest management into practice, sound guidelines and operational procedures must be developed and communicated. Based on available information and gained experience over few years, the SFM guidelines should be revised and updated. A matrix as a decision making tool for the choice of silvicultural system may be developed, field tested and recommended to suit diverse forest types and management regimes for the simplicity and uniformity. Forests must be managed based on scientific principles, not as directed by oversight agencies. Increment and allowable cuts must be removed for optimum production using sound silvicultural systems without hesitation.
Finally, investment in forest management must be increased. Provision of forest insurance, community/collaborative forests as collateral to get soft loans, provision of small forest management grants and provision of loans at low interest rate (as for agriculture) may encourage forest owners and private sector to invest more on SFM for higher yield and for the healthy future crop.
Last but not the least, serious commitment on collective and continuous efforts among forest policy makers, professionals and stakeholders is essential to gear up scientific/sustainable forest management in Nepal.
